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A capsule filling machine and method for producing hard gelatin 

capsules 



Technical Field 

The present invention relates to a capsule filling machine 
and method for producing hard gelatin capsules. 

In particular, the present invention can be advantageously 
applied to the production of hard gelatin capsules of the type 
with lid and body which contain pharmaceutical material in solid 
form, such as pellets, microtablets and the like, which the 
present specification expressly refers to but without thereby 
restricting the scope of the invention. 

Background Art 

A modern capsule filling machine for making hard gelatin 
capsules normally comprises a rotary turret or carousel equipped 
with a plurality of operating station's for processing the capsules 
according to a standard method consisting of the following 
sequence of basic steps: opening the closed empty capsules at a 
station where the capsule bodies are separated from the lids to 
form two separate rows of bodies and lids; filling a predetermined 
quantity of pharmaceutical material in solid form into each 
capsule body at a dosing station; and closing each filled capsule 
by applying a lid to the respective body. 

Once closed, the capsules are expelled from the carousel of 
the filling machine and fed into an appropriate container. 

The capsules made in filling machines of this type also have 
to be weighed to ensure that they have been filled correctly. At 
present, this is done according to two different methods. 

In a first method, the final weight of the capsules is 
checked statistically, that is to say, by taking samples of closed 
filled capsules and weighing them on electronic checkweighers 
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connected to the central unit that controls and sets the 
quantities of solid pharmaceutical material to be filled into the 
capsule bodies . 

Although this method is effective, it has an inherent 
5 disadvantage linked precisely to the statistical nature of the 
checkweighing system. Thus, if sample capsules falling outside the 
predetermined weight ranges are detected, a certain amount of time 
passes before the system corrects the dose of pharmaceutical 
material. This "time lag" means there is always the risk that a 
10 certain number of unchecked capsules of incorrect weight will be 
produced. 

In an alternative method, the level of the pharmaceutical 
material dose filled into each capsule body is individually 
checked before the lids are applied to the respective bodies. 

15 The pharmaceutical material level, from which the weight of 

each capsule is calculated, is checked using optical sensors. 

These optical sensors, however, are difficult to control, 
involve complicated calibrating procedures and, above all, are not 
always capable of providing satisfactory readings of the level of 

20 solid material in the capsule bodies, with the result that many 
capsules passed by the sensors are in fact incorrectly filled, 
that is to say, are subsequently found to be faulty in weight. 

The present invention therefore has for an aim to overcome 
the above mentioned disadvantages. 

25 In particular, the present invention has for an aim to 

provide a capsule filling machine where the weight of all the 
capsules is checked in the filling process during a rapid, 
accurate operating step performed using a simple and effective 
instrument of mechanical type. 

30 

Disclosure of the Invention 

This invention accordingly provides a capsule filling 
machine for the production of hard gelatin capsules of the type 
with lid and body containing a quantity of pharmaceutical 
35 material, the machine comprising a rotary turret or carousel which 
defines at least one capsule handling line and on which the 
following are positioned, one after the other: at least one 
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station for feeding empty capsules; at least one opening station 
where the capsule bodies are separated from the lids to form two 
separate rows of capsule bodies and lids; at least one station for 
feeding and dosing the quantities of pharmaceutical material to be 
5 filled into the capsule bodies; and at least one station for 

closing the capsules by placing a lid over each respective body; 
the machine being characterised in that it further comprises means 
for detecting and volumetrically checking the quantity of 
pharmaceutical material filled into each capsule body, said 

10 detecting and checking means comprising transducer means for 
measuring the volume of said quantities before they are inserted 
into the capsule bodies. 

This invention also relates to a method for producing hard 
gelatin capsules of the type with lid and body containing a 

15 quantity of pharmaceutical material, the method comprising the 
steps of feeding closed empty capsules to an opening station where 
the capsule bodies are separated from the lids to form two 
separate rows of capsule bodies and lids; filling each capsule 
body with a predetermined quantity of pharmaceutical material; and 

20 closing the filled capsule bodies by placing the lids over the 
respective bodies; the method being characterised in that it 
further comprises a step of detecting and volumetrically checking 
the quantity of pharmaceutical material, this step being performed 
before each quantity of pharmaceutical material is inserted into 

25 the respective capsule body. 

Brief Description of the Drawings 

The technical characteristics of the invention, with 
reference to the above aims, are clearly described in the claims 

30 below and its advantages are apparent from the detailed 
description which follows, with reference to the accompanying 
drawings which illustrate a preferred embodiment of the invention 
provided merely by way of example without restricting the scope of 
the inventive concept, and in which: 

35 - Figure 1 is a schematic top plan view, with some parts in 

cross section and others cut away for clarity, of a capsule 
filling machine according to the present invention, for making 
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hard gelatin capsules; 

- Figure 2 is a schematic front view, with some parts in 
cross section, of a first detail PI of the machine of Figure 1, 
showing an operating station that doses the solid pharmaceutical 

5 material; 

- Figure 3 is a schematic front view, with some parts in 
cross section, of a second detail P2 of the capsule filling 
machine of Figure 1, showing a second operating station forming 
part of the machine; and 

10 - Figure 4 is a schematic front view, with some parts in 

cross section, of a third detail P3 of the capsule filling machine 
of Figure 1, showing a third operating station forming part of the 
machine according to the present invention. 

15 Detailed Description of the Preferred Embodiments of the Invention 
With reference to the accompanying drawings, the numeral 100 
in Figure 1 denotes in its entirety a capsule filling machine for 
making capsules C filled with pharmaceutical material in solid 
form, preferably microtablets or pellets. 

20 The capsules C are of the known type with lid and body, that 

is to say, each comprises a body 2 for receiving the 
pharmaceutical material and a lid 3 which is placed over the body 
2 in such a way as to close it (Figures 2, 3 and 4) . 

As illustrated in Figure 1, the capsule filling machine 100 

25 is of the type comprising a rotary turret or carousel 15 which 
defines at least one circular line L for handling the capsules C 
and which is equipped with a plurality of operating stations for 
processing the capsules C themselves. Preferably, as shown in the 
accompanying drawings, the machine 100 has two adjacent and 

30 identical capsule C handling lines L but for brevity of 
description reference will be made to only one handling line L. 

More specifically, the aforementioned operating stations 
comprise: at least one station 6 for feeding the capsule bodies 2 
and lids 3 in a closed, empty configuration, that is to say, 

35 joined to each other but empty; an opening station 20 where the 
capsule bodies 2 are separated from the lids 3 to form two 
separate rows of capsule lids 3 and bodies 2; a station 7 for 
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feeding and dosing the pharmaceutical material to be filled into 
the capsule bodies 2; a station 8 for closing the capsules C by 
placing a lid 3 over each respective body 2; and, lastly, an 
outfeed station 22 for unloading the capsules C made in this way 
5 into a container (of known type and not illustrated) . 

As shown in Figures 2, 3 and 4, the machine 100 also 
comprises, at the dosing station 7, means 9 for detecting and 
volumetrically checking the quantity 1 of pharmaceutical material 
to be filled into each capsule body 2. 

10 The checking means 9 comprise at least one uniformly 

distributed series of compartments or chambers 4 for holding 
respective quantities 1 of pharmaceutical material (Figures 2 and 4 
show identical and adjacent series of chambers 4) . 

As illustrated in Figures 2 and 4, the chambers 4 are made 

15 in a dose checking disk 11 associated with the carousel 15 that 
rotates along the aforementioned circular line L. Each chamber 4 
is cylindrical in shape, with a height H and a uniform diameter D, 
and has an opening 4a at the top and an opening 4b at the bottom, 
the latter being designed to be closed by suitable contact 

20 elements 10 of the reciprocating plate type moving towards and 
away from the chamber 4 itself (arrow F, Figures 3 and 4) . 

Again with reference Figures 2, 3 and 4, each chamber 4 
houses a linear transducer element 5 (Figure 3) (also known by the 
term Linear Variable Detector Transducer or LVDT) which forms an 

25 integral part of the checking means 9, 

The linear transducer 5 is designed to detect the height HI 
of the quantity 1 of pharmaceutical material inside the chamber 4 
(Figure 2) at a checking station 12 of the machine 100, 

At a constructional level, the checking station 12 is 

30 located between the dosing station 7 and the closing station 8 on 
the handling line L and is equipped with the linear transducers 5, 
each of which comprises a sliding detector element 13 driven 
vertically by actuating means 14 (illustrated as a block since they 
are of well known type) and designed to measure the height HI 

35 reached by the quantity 1 of pharmaceutical material in the 
respective dosing chamber 4 (Figure 3) . 

Each linear transducer 5 is in turn connected to a control 
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and processing unit 18 designed to receive from the linear 
transducer 5 itself a signal S proportional to the HI of the 
material detected in the respective chamber 4. During use, the 
control unit 18 (also illustrated as a block in Figure 3) 
5 processes the signal S received and, through a predetermined 
algorithm, compares the signal S with a reference signal 
characteristic of a required range within which the quantity 1 of 
material to be filled into the capsule body 2 must lie, using 
known parameters such as, in particular, the size of the chamber 
10 4. In the event of deviation from this range, the control unit 18 
applies corrective output signals to the feeding and dosing 
station 7 . 

By checking the correctness of the predetermined quantity of 
pharmaceutical material to be filled into each capsule body 2, the 

15 linear transducer 5 checks the correctness of the weight of each 
capsule C made by the machine 100. 

As shown in Figure 1, the carousel 15 is divided into a 
plurality of slides 16 for supporting the capsule bodies 2, each 
slide 16 being positioned under the dose checking disc 11 and being 

20 synchronised with the disc 11 itself. 

The slides 16 have an upper horizontal surface 10 constituting 
the aforementioned contact elements 10, that is to say, the plate 
that closes the bottoms of the dosing chambers 4. 

Further, each slide 16 is driven by radial drive means 17 

25 between a first, idle position in which the capsule bodies 2 are 
away from the chambers 4 of the plate 10 (see Figures 2 and 3), and 
a second, working position in which each capsule body 2 is 
positioned coaxially. under a respective dosing chamber 4 in such a 
way that the quantity 1 of pharmaceutical material can be 

30 transferred from the chamber 4 to the respective capsule body 2 
during the horizontal movement of the slide 16 in direction F 
(Figure 4) . 

This step of actually transferring the quantity 1 into the 
capsule body 2 is performed at a station 23 of the machine 100 
35 located on the handling line L upstream of the capsule C closing 
station 8. 

The capsule filling machine 100 made in this way achieves 
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the aforementioned aims thanks to the presence of the dose 
checking disc 11 which comprises the chambers 4 in which the 
linear transducers 5 operate: this permits a rapid and precise 
volumetric check to be carried out on the quantity of 
5 pharmaceutical material before such quantity is actually placed in 
each capsule body 2. In other terms, the weight of each capsule C 
is checked by a simple and effective linear transducer in real 
time during the process in which the solid pharmaceutical material 
is actually filled into the capsules C, before the latter are 
10 closed. 

It will be understood that the invention can be modified and 
adapted in several ways without thereby departing from the scope of 
the inventive concept. Moreover, all the details of the invention 
may be substituted by technically equivalent elements. 



